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ISfia±*4 8li, jffiJfoStfF eNi R e T*j*£ b 
[0 0 9 9] 

FeN i Re^©M»*iffl^ti, ( F e X N i y ) a Re fa 

, x , y &fC*%JfcT' 0. 54^x^0. 74, x + y = 1 , a, b &ft*%T' 
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, oii%<b^i o. a + b = l o og.-gL%<z>m&ZM&irz> : b<D 

[0 10 0] 

fffIB±^3TJS4 6$:MtS±S4 8 ffffB^B sjf4 7 J: »J %JtJ8&# 
fc, BtffBi^B s!4 7^gfffB±«4 8 <fc»jfc ffVtfMtott&ftftB s^t5t, 
[0101] 

ttffS±§P3TM4 6{Cjfc£#t©«V>±SBF eN i R e <b%iZ&M&mT* 
[0 10 2] 

o 

[0103] 

*feT*=iTJSl 6%, ffiB sjf il^i:b^jS^2jfe^^tlTVNT : foJ:Vx 

4 1 £ L T _L3P 3 TJf 4 6 Zttfo-tS. 
[0104] 

tfcmeKB-tmmj&MT'iz, JigpnrJi 4 6#2Jia>BUi«3ii:fcoTv^ 

atfJSJLfe&.oTfcJ:^,, HSBsJi4 7«, m%*?VV 

[0 10 5] 

®7^|§H > g{c^^s^5||^®©^ma^^^ KCD»Wr®ST?&S. 
®70»ItttMR/\>y Kh 1 ©MttHl £|hJCT*&£„ EI 7 {c*^ J; 
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[0 10 6] 
[0 10 7] 

m7^B?&t>iC±B^TM5 5li, |afa^r^^^S5 2_h^^$e^JS 5 4 _h 
[0 10 8] 

MfH±aP=3TJt 5 5<Z)ftM5 5 5 a tefrffE^ V ~7M 5 2 _tlCTMS1iJS 5 0 

^iftbt^ans. trfiB±§i5nTji5 5 ©gagas 5 5 btt, T3Pny«i6 

o 

[0 10 9] 
[0 110] 

F e N i Re^KftlSftilWStt, fllfctf ( F e X N i y ) a Re b (fc£L 
, x, ytt«*%Jt"e0. 54^x^0. 74, x + y=l, a, b &St*%T* 
0JRi%<b£ 0b. 1 11%, a + b = 1 0 0 Jt*%0>K#&«&£f 

[0 111] 

H7i?ttT»«ii5o^ati, tfHBT««*M5 o*«T»3rii 6«t 

T* £ gB»m£0> ft _t £ 0 £ 31 i: # «TfgT* 3& £ . 

[0 112] 
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Tummms o#±ibf e n i Rexm^ti^^^^^^mm^mt. 

[0 113] 

±Si3 7l5 5(t ;«fBF e N i R e &ikT*M&tStlT 

%£V^ 06 i:|ei^lCBfffa±g!5nrS5 5 # 2 jf a±^MiJi©«Ui«^T*;& 
^©=¥^^^jf5 2fribMtlT^Z>m<DMtf±UF e N i Re^«^ 
nX^X% «fcVN„ Sfe^^-2>^-^. tfffB±g|5nTM5 5<Z)?dM55 5 a©<&#2 
JS«±(Z)^'[4M^«M^T^$^ tfffH^^^^M5 2±JC^LT«B si 

[01 14] 

[0 1 15] 
[0 1 16] 

mi&z$m2iZ7jk~?wmm>%^v r*, r^rjii 6±tcGd^«)«i 7 & 

1 9, #gtt©^fy7 a l2 0M±M1I2 lfr^SMSPl 8£}gi!* 

v*\z*i-oTi&$Ltz>o ikizmmmmm 1 h^^^tc^ji2 3 

tfcbfc^ M*&CMP&ffi£ffiV^trjfB$Mi3Pl 8 0±®^fufB^M2 3 (Z> 
±ffi££l^-¥WcMNft-r3 0 ffjtBif&ficJt 2 3 tf)±fc=i-f ;bJS 2 4 $:$Mfife^:lc 

fBMSP 1 8±^6iii2 5±{C^Ctr±g|5=rr® 2 2 &Witf7 v 

[0 117] 
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3 1 a &C03 tC^-TM^4®3 1 c, 3 1c?:»l) s 
[0 118] 

talBh^y *i«$8i3 1 aftlC, TMII3 2, #S'l4^)^-v^^JS3 3 
5:^1-^0 mU*rW7M3 3±fr<bmmM3 1 ±iC G d 3 7 £?^b 

[0 119] 

£7£tfcb, Se>Kl|ft»JB4 3&^bfe«, 4 3 ©±icn>f M4 4 

«9SBn>r;i/» 4 4±&c$feif§«4 5 bfclfc, ^-v^^ 

[0 12 0] 

H7Kl^-ri»«««^y KJ*. £TTBP=iTJS 1 6 _hic l/*?* h &Mv>TT«B 
Hil5 OMU Se>Kl«riBT»«M5 0<BA>f h#l*I«2rK:«M*«5 1 

fcfctMaT»««M5 o±#e>tafla*»*5 ut:^>^i5 2 

^bfeE lcflB^^y^M5 2±i:n>f;H5 3 fciittWCA'* ->7fM£b 

5 2±^^|&il5 4±IC^^T±SP3TM5 5 fcflUtf? I/- A* v ^r&lCJ: 
[0121] 

*«^-eii, T3P3TJS16, ±gP3TJf2 2, 4 0, 4 6, 5 5, T§P*M 
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Jfl9> 3 2. 5 0, ±Mil2U 3 4?:»§MFeNiRe^ 
[0 12 2] 

jgja-e # , x a° ? * -ei&m-t z> £ u J? v^jRjp-e^-r s - tf^fe k s . 

[0 12 3] 
[0124] 

lfo^>y«U -tbT* F e-ftXORH&^bt*, 

©«y fcJSfr^SifctfBrtBtefco"-^*. 
[0 12 5] 

Jt&0. 1~0. 5g&fc?-S;i£*W* bVW^^fcffi©*^** FeNi 
R e #^CD^*&»gattS&tf Kit© R a &Cf£# & S . 

[0 12 6] 

[0 12 7] 

fc£U Fettl^^FeNiRe^&^'y^Mt^t^f-^ 
«&glC,fcS«&;*y*&&BV^*)<J:V^ JUfrtfHCli, fcdUStf (Fe x Ni y ) 
a Re b (tf£U yl«*%jfT?0. 54^x^0. 62), x + y=l, 
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a, bttK*%T?, OlI%<b^lO. a + b = 1 0 0 g*%©S8 

[0 12 8] 

EI8&, *ftw<Dmmm%^v h*tfBf&znt~*^J #<n±foMT*&z> a ms 

izBtA 1 2 0 3 -T i Cfrt>te2>mW.l3fo(£>X : 7J #*6 0&, ;\- K^^-f X 

?^(Dm%mB^n^M2tiT. ^<dm^6 o btfiB^^McMfSj-ts,, ifr 

fE*5>f #6 0© hl/-'J >y{ffil©^g® 6 0 a±lC, SHUK^^y Kh 2Wm& 
[0129] 

f*BHKac\ <y Kh2 stife^^-f^60tt, ;TOffi60b tfm^mm^m 

[0 1 3 0] 

iVIK&MC'vy Kh 2tf>n>f 1 2 K:flBIIMtijft#Wfln2*i* 4:* _tgP=iyJS6 
[0131] 

7,=r4 #6 0 (DffimzWltt bntcJ y # 2 T >( ~7<\V Kh 2 £fE^#£>M£ 
[0 13 2] 

LfrU X^-f **6 0<3D5g®lC^lt^tt-fe>r -f^V Kh 2 hSH^^ 



2 4 
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[0 13 3] 

2fs:|§0^-e^ T^P=iTjil6, _h3B=27jf 2 2, 4 0, 4 6, 5 5, Tffi«8tfi 
M 1 9, 3 2, 5 0 , ±mmmM 2 l , 3 4&tufaFeNiRe-£r;&^<bft&IK 
SttBl^bT^LTV^tf, F e N i R e ^^&BI£|£&C|g4x£MM"£&<5tf> 

-e, mzmmmtmrnm^v ^zamhx^rm^rmi e, ±gp=ryjs2 2 

, 4 0, 4 6, 5 5, TffittttJf 1 9, 3 2, 5 0, ±«SflK«J» 21, 3 4 (Dig 

MZm%.&Z.£ifiT*&Z>o tot, 4l/#9 J r'4'f'^v Kh2i:8B*I#©*ffi 

[0 13 4] 

±IBFeNi Re^fr&&S*fc&telK<&JS&£ LT® 1 & 

[0 13 5] 

y^fiS&JB^TN i Fe^ (MM) , F e N i Re^l (^J6«f) 
[0 13 6] 

N i F e&±(D* y*r®<DMf&,&& 1 C F e N i Re^ y*?S(0jta* 
5:^2 IC^-T. 

[0 13 7] 



2 5 
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N i F e 




F e -f ( g/ 1 ) 


1.0--3.0 


N i {g/D 


10 


F e -i *>/N i 


0.10~0.30 


■frtmmm (g/n 


25 


NaC liSJ^ (g/D 


25 


-tf-y* l> >NaiIg (g/D 


2.0 


fliift&jg (mA/cm 2 ) 


19 


yl^X^m^i— t 1 ^ it 


0.3 



[0 13 8] 

[*2] 



NiFeRe 










&m&<DRemm% 


1-3 


3-5 


5-7 


10 


F e-f *>*fi ) 


1.2-2.9 


1.3-2.9 


1.5-2.9 


2.5 




10 


10 


10 


10 


F e >f * >/N i -f # >tfc 


0.12-0.29 


0.13-0.29 


0.15-0.29 


0.25 




0.01-0.04 


0.02—0.04 


0.03-0.04 


0.04 




25 


25 


25 


25 


NaClIK ) 


25 


25 


25 


25 


iJ-**'J >Na«Jg (g/1 ) 


2.0 


2.0 


2.0 


2.0 


(mA/cm 2 ) 


19-23 


13—19 


10—13 


8 


/^v^SSf i-r J it 


0.3 


0.3 


0.3 


0.3 



[0 13 9] 



ft&mmr'te* v*mum* 2 5°c~3 o°ctctg^t,fc 0 &r=.* ^scph 

£pH3. 0~pH4. 0izn^Lt=. o *fcyy - Fflf©«KfcttN i ««&JB 
7=3. -x-f -Jt (ON/OFF) & 0. 3 (300/700msec) (Cfg^L 
[0 14 0] 

/oFF^iiu ***jia*«Nc, mmzmtmrnt. nm*ffi%te^&&* 

mm*nV2>o Z.<D£$lzm%LZ%i2te^1%ffi*&ttZZ.il'V. FeNiRe^ 
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[0141] 

1 0 g/14l®ilT'$)5. tot, J*tt«tfjV- F (*>y*£*iS{U) © 
Affile ftMxs * y 3f $ttptf>N i #ffi*tttKH6T U ai^**^^^ * - £ 

[0 14 2] 

££#HMItf><fce>tC, FeN i R e&±(D* y * }§tptC-9- >y # U yf- h U V 
b, (C 6 H 4 CONN a S0 2 ) ^UA^^t. IMS"*** V >^ h U #<M*0;*J 
^fOMcA^J^oTV^fctf), :* >y =3f0/&£*l£F e N i Re^CilSiJ?: 

[0 14 3] 

^fe_h|2bfe<ke>lC> FeN i Re^©^>y^lC 2-^>-l, 4 
V*-)l*mA~f2>£. I9IHF e N i R e^£<Di^ll^#©:|fi;Mfc£M!lbflU8 

[0 14 4] 

S&fHF eN i Re-S-^ca^y^mtpic, #K?£ttMT*&£ 2 - x^;^ 

S/^fiffilft-t- h U tfA£*gA"f F e N i R e y 3r7£^B#{C#§£-f 

o WIS*? «ft«««t*Jc^«Sti«©«*, KB© 

[0 14 5] 

&SAIT%J:^, ItfSB^ U /l/lifcl*-*- h U # -Mi, tuSB 2 - x.+Jl^i/fr 



2 7 
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[0 14 6] 
[0 14 7] 

*"f, ttJ*5£# (Fe x Ni y ) a Re b (fc£U x, y ttIi%J:tT' x + y = 
U a, b a + b = 1 0 0 T'^§tl5«IttI© F e 

ifcx&t>*Retf)»cb (Jtfi%) fc, Jt«tSp 31 B s £<Z>W^lC 

[0 14 8] 

H9Xtf01 Ott^etl^tl, JB«3S«< (Fe x Ni y ) a Re b (fc£U x, y 
x + y = 1 , a, b a + b = 1 0 0 fti%^Sft5lK 

m®.Wk<£> F e ©JfirtJt x R e ©jfifR b (51*%) Jfc&ffi P Mm^M^ 

[0 14 9] 

B9»C«fc.&£, Re &fin*.fcV*N i x Fe y ^0N i izM?2> F e ©^WJtx 
&*£<*££ttfD&3fc*iKB s#±#"t& (O) o ##§BJ!T*te, Fe(DNiiC 

[site, TOft'fel)W8-2 12 5 1 2lCSB*Sftfctt«ffiRfc3rC»* 

[0 15 0] 

RemtS (Fe x Ni y ) a R e h &±% N i lC*f"t £ F e (DB^it 

^^?§tf»JCfe^SN i -ftf>2§S£ lOg/UU ioFe^ft>IS/N i 
>ft>II©Jt^l:0. 1 2J^±t'0. 2 9J^T£U $ <b K AVl^^fcffi 
fc^f ^&MV>Srtt*, F eODN i iZft-t&mf&J&xWQ. 6 5 0±T'feo 
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x %m v ^mmm^mm *. mit « * ft & < * * ***** * ' # ^ 

[0151] 

Reggb («*%) #1 («*%) *y*3<3 (**%) 
.fcy/hSV^S* (□) ICtt, (Fe x Ni y ) a Re b ^(f©Fe(DN iCttfi 
ifeBJ&JtxtfO. 5 9 6 ^x^ 0. 7 3 5CD^ffl{C^VNT, (Fe x Ni y ) a Re b 

fcfc, Fe©Ni{C^t«tx^0. 5 9 6©fct©^iMIB s ttl 
4 8 (T) , jfijSJfcxtfO. 7 3 5©h^<Z)|gfD^m^B s til. 8 8 (T 

) T'feS. 

[0 15 2] 

Reiib (ft*%) #3 («*%) 5 ca*%) *y/hav^« 

(A) Kltt, (Fe x Ni y ) a Re b ^tf®Fe©NilCM"rSffi^Jtx«<0. 
5 8 5 ^x^0. 7 3 3(&*gffllC;i3V*T, (Fe x Ni y ) a Re b ^®W* 

j^t^»x^0. 5 4 3^x^0. 5 8 5©«HTftt, Fe#m*T%, ( 
Fe x Ni y ) a Re b ^&©IMWK#tt#B s l«ftb&V> 0 fcfc, Fe©NitC 

ttsiMx^o. 54 s<Dt^(Dmmm^mmB s&i. 33 en , m& 

JfcxtfO. 5 8 5©ta©«|3ftI«*««Bs%l. 3 3 (T) , ffi&JtxtfO. 
7 3 30iig©fi5flI«*«liBsttl. 8 3 (T) T'feS. 
[0 15 3] 

ReiSb (**%) ^5 (St*%) *y**<7 («%) j:»;/hav^a 

(O) JCtt, (Fe x Ni y ) a Re b ^&tp©Fe©N iJC*rtSffiJ*Jtx#0. 
5 8 0^x^0. 7 2 20>«6HIC;J5V*T, ( F e X N i y ) a R e <Z>t&ftH83*C 
fcgBsfci:, Fe#«**K:«oTff*»«K±#bTV^. fcfc, Fe©NilC 
*f-r«jfi^Jtx^O. 5 8O©il^0iW^Bs{il. 20 (T), 
JfcxtfO. 7 2 2©fcg©ffifD«B3fc«&£B s lil. 73 (T)T*&5 0 
[0154] 

09^&, NiFeCRefe»int6^ B s ;0HBT "* 5 - # 
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frfrS. (Fe x Ni y ) z Re h &±^<DF e<DN i\Zftir£m&ikxtfm£te i 3 
, Retf>«4%b#*£V^ |Sfn«l**«B s««/JnS<*S. * fc* (Fe x 
Ni ) ^Re^&xpGF e<DN i\Ztt-t*M&}£xtfi*%^&* SiHJ&ifcxtf 
/J^V^Cjt^T, Re©K*%bS:JiinS*fe4:S<Z)ISfDlK**«B s CD{£T 

[0 15 5] 

(Fe x Ni y ) a Re b ^£^©F e<DN i K#**S*BfftJfcx#0. 6 50 
T?*»J, Reilb (ft*%) #1 (*t*%) <b<3 <**%) <©i:*©ttfD 
tt*ftgBsttl. 6 5 (T) , 3 («*%) <b<5 («*%> 0>fc£<Z>fl*n 
**«*Bsttl. 56 (T), 5 («*%) <b<7 («*%) ©4:3©ltfn 
UitfilBslU. 4 6 (T) T'feS. 

[0 15 6] 

(Fe x Ni y ) a Re b Mt©Fe(Z)Ni WSlMx^O. 70 
T?*»J. RelSb (*»%) #1 (**%) <b<3 <**%) (D^^CDHfn 
*#**Bsttl. 79 (T), 3 («*%) <b<5 (ft**) ©il«a)Kl» 
«t***B.ttl. 78 (T), B («*%) <b<7 (**%) (D^t^Hfn 
mM^MB slil. 65 (T) 
[0 15 7] 

7£iC HlOWt, ReSMfi:V>Ni x Fe y ^±, Fe 5 
[0 15 8] 

RemtS (Fe x Ni y ) a Re b ^0itffiplt SIC R e £#[JX.& 
Ni x Fe #AJ:»;®Jt««tp J:*;**^- Re ^ t5 (Fe x Ni y 

) a Re b ^©it««tptt> NitC^t5Fe0ffl«itx^O. 5 8 0#i£T?* 

[0 15 9] 

HlOJCfcSi:, ReiSb («*%) tfl (**%) *»;**< 3 («*% 
) «fcU/h3V^£ (□) (Fe x N i y ) a Re b ^©Fe©N i IZM^ 
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S«J*Jfcx#0. 5 9 6ffltt (Fe x Ni y ) a R e b ©MIP tt*^I6 9 
Q • cmUS. (Fe x N i y ) a R e h &±*(D F e ©N i iZtt^Z M& 

jtx^O.. 5 9 6^x^ 0. 7 3 5(D|gffliCfeVNT, ( F e X N i y ) a R e b ^ 
tf)J*3&jfipte> FemSi:foTS'>ltV^. F e (DN i lC*f"t £ 

«jfcjfcx#0. 5 9 8©i:£©JfcSJftp 1*6 3 *i Q ■ cm^'J. fflJ*Jfcx#0 
6 7 8©fc£(DitSffipM:5 6 fiQ • cm, I^tx^O. 7 3 5 tf) £ £tf)J£ 
3g#lP li 5 5 /i Q • c mt-fe^o 
[0 16 0] 

RelSb (ft**) #3 (ft*%) £>J*£<5 (ft*%) J:U/hSV^* 
(A) IC», (Fe x Ni y ) A Re h &£*<DF e<DN iKM-tZmm&xtfO. 
5 8 5©il^ (Fe x Ni y ) a R e b ©JfcS#LP tt*:fcte 8 1 fi Q ■ cm^S. 
(F e x N i y ) a Re b ^^if»©F e©N iC^SlB/aJtx^O. 58 5 

<x^0. 7 3 3©«ffllCJ3V^, (F e X N i y ) a R e h &±<D Steffi P »* F 
em-5i^^t^U ffl^x^O. 5 4 3 ^x^0. 5 5 9 <Z)«fflT?tt, 
Fe»t^iC^t, (Fe x Ni y ) a R e b ^A©Jt«#t P bT V^fi 

. F efflN i IC^-r*JBrtJtx*«0. 5 4 3 <D H & <D &mtfi P &7 3 * £2 

• cmt'fe'J, iffijSJfcxtfO. 6 1 3(D££<Diti&mt7 0 ^ Q • cm, 
xifiO. 7 3 3©iltfflJtfij5lli6 7/tQ • cmt'feS. 
[0161] 

Reilb (ft*%) #5 (ft*%) i'J^<7 («*%) <fc*J/JN2VNilf* 
(O) ICtt, (Fe x Ni y ) a Re b ^©Fe©NiWI>«x^0. 
5 8 0tf>££ (Fe x Ni y ) a R e b <Z>Jfcffi#t p tt*:*Hfi9 0 *i Q • cm£h£c 
(Fe Ni ) Re h ^£#©F e®N i lC#?-*<HJ*Jfcx#0. 5 80 
^x^ 0. 7 2 2©«ffllC;i3V*T, (Fe x Ni y ) a Re b ^©«pit F 
' etfJtl;*.SM£oT«<J>LTV%S. F e <Z)N i KM? 5iSflJ&Jt x # 0 . 6 

4 1 0i:£©Jt8#tW:7 9 n Q • cm, MJtx^O. 7 2 2<Dfc3©Jfc«tfitt 

7 6 fi Q • c mTfe-So 
[0 16 2] 

(Fe x Ni y ) a Re b ^cp©Fe©NilC>ift^l^ifcx^0. 6 50 
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Rellb (ftft%) #1 («*%) <b<3 (f€*%) ©££©« 
S£ptt59^Q- cm, 3 (**%) <b<5 (ff*%) © £<BJtf6ffi P tt 7 
0 M Q • cm, 5 («*%) <b<7 (SC*%) ©fc*OJtS«iPtt7 8^Q • 

c mtS5 0 

[0163] 

(F e x N i ) a R e b ^*©F e ©N i {C^ftSl^tx^O. 70 
T'&'J, Rellb («*%) #1 («*%) <b<3 (jt*%) ©££©i« 
ffip£5 5#fi- cm, 3 («%) <b<5 («*%) ©^t©Mptt6 
8/iO-cm, 5 (®*%)<b<7 («%) ©^©«P «7 6 • 

c mU%>Z> a 

[0164] 

(Fe x Ni y ) a Re b -&&*© Re rat* Jfcigtft P # < & 

[0 16 5] 

(Fe x Ni y ) a Re b ^©, F e ©N i lC*fi* SJfifiJtJt x < "** £ £ 

, Re &^S-£fc»<&<Bttfntt#*«B s ©<£Ttt*3 < & *K 
B8©«^t<ft5tf, (Fe x Ni y ) a Re b ^©«ptt«^IiU 

[0 16 6] 

(F e x N i ) a R e b ^tp©, F e ©N i KM** SfcfifSJtx # 0 . 5 
8 0 #&©££, (Fe x Ni y ) a Re b -&£tp©Jfcffi*fip 
jfPS^SB s ©ft&/.h3 < & 3o 
[0 16 7] 

-?-r-e, (Fe x Ni y ) a Re b -&&tp©F e©N UC#'t5fflJ*Jfcx©flt#0 
. 5 6 0Tfft5 (Fe 0 .560 Ni 0.440> i Re b^^ **ttx®41#0. 7 3 
0 7?** (Fe 0 730 Ni 0 270 ) a Re b m Re*««fta*t, ft*! 

[0 16 8] 
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gl 1H (F e x N i y ) a Re b ^©Fe©N i iZtt?Z>Mi&& x £ 0 . 
5 6 0»CHJ£U RelSbH (»*%) fr£ 1 0 . 1 CDfgB-« 

[0 16 9] 

[M 3 ] 



N i F e R e 






0.56 


Fe-ft>IS (g/D 


1.2-2.5 


n i *>«iia? (g/i ) 


10 


F e >f #>/N i >f 3h>Jt 


0.12 — 0.25 




0.01-0.04 


*^®ii§J& ) 


25 


NaCliSg (g/D 


25 


-tf-y # V >NaitJg ) 


2.0 


^;i/*m$fc$gjg (mA/cm 2 ) 


8-19 


/■Ul/^mifcT* — v- 4 it 


0.3 



[0 17 0] 

*^T*l^>y^iSSS2 5*C~3 0°CtC|S^bfeo tfc^^|0pH 
^pH3. 0~pH4. 0lZMfeLt=. o *t=.TJ- F{B!K7)«MiCttN 

-it (ON/OFF) 5:0. 3 (3 0 0/7 0 0msec) (C|g^L/ 
[0171] 

Bll&^t, ( p e 0.560 N i 0.440 ) a Re b^* C0Re(Z) ^^^^ < 
&3&CO*lT, (F e 0 .560 N i 0.440 ) a R e b ^®^^^ SB s ***** 

[0 17 2] 

Ml 1 JC<fc£h, R e $:M^V^N i 44 F e 56 ©i^iMSB s (i 1 . 5 5 
(T) T'&U, Re&MTV^fcReiSb^O < b ^ 7 . 0 (JC 

*%) tf>££, -f&fc*. (Fe 0i560 N'i 0 440 ) 93.0 Re 7 . 0 ^™^^ B 



3 3 
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sttl. 2 0 (T) Re«ftb#7. 0 £igx.3£, ttfttt 

^iBst^fiDl^li^^C^S. RellbAUO. 1 (11%) ©tt 
, **** (Fe 0t560 Ni 0i440 ) 89i9 Re 10il ©ll*Di*i*B8ltl. 14 

(t) 

[0173] 

££01 1 fC<};££, Re £#nx.&^N i 44 F e 56 <7)&m.tfi 9 it 5 0 n Q • c 
mt»5. Reilb^l. 6 («*%) (DUO*. "?*t>*> (Fe^ 

Ni 0 44Q ) 98A Re 16 (DStm,ffilZ6 3 fi Q • Rei«b#l. 6 

(«*%) ^ b ^ 7. o («%) cDfgffl-ett, jfc«ffiptt-£©«£T?iltli» 

KH&lDU Re*«b#7. 0 -f^t)*. (Fe 0i560 Ni M 

4Q ) g3 Q R e 7 Q (Ditm.tfLp &9 0 fi Q • c mT*&£ 0 
[0 1 7 4] 

Rei«b^7. 0 (ftfi%) *mXZ>h, &1&ffimt<DMi*\*®*frKteZ 
. Reilb^lO. 1 («*%) "t&;b*> (Fe 0i560 Ni 0 440 ) 89 

g R e 1Q jflDJt&tftP tt9 8/tQ • c mT?S>5. 
[0 17 5] 

HI 2I±, (F e x N i ) a R e^fflF e CON i \Ztt? *ifiJ*Jfcx % 0 . 
7 3 0 1C@£U ReHSb&O («%) fr£6. 9 (ft*%) ©«HT»SE« 

[0 17 6] 



3 4 
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N i F e R e 




fcmshoF emm%it 


0.73 




2.9 


Ni^ft>«S (g/D 


10 


F e 2T>/N i >ifc 


0.29 


Re^*>ifg (g/D 


0.04 


**mmm (g/i ) 


25 


NaCllI ) 


25 


■fry* >N ait* (g/D 


2.0 


^;v^iif g (mA/cm 2 ) 


13-19 




0.3 



[0 17 7] 

fcfc2Un?tt* y^fiSfe 2 5°C~3 0°CtCS8!5£b£„ -y»pH 

&pH3. o~ P H4. oizmfevto £fcTJ-\*m<Dnmiz\zKinm*% 

^^--r-f-Jt (ON/OFF) £0. 3 (3 0 0/7 0 0 msec) iZMfeh 
[0 17 8] 

Ell 2 (F e 0 730 N i 0-2 70> a Re b«^® Re ® m ^^ < 

&3fCo*iT, (F e 0 .730 N 1 0.270 ) a R e b«^®^™^ B s 

[0179] 

mi2lZ&2>£* Re S:ilnA«:V>N i 2? F e 73 0DffifD?K3|5«!fSB s ttl. 8 9 
(T) T*£*J, Rel«b^2. 4 *t&t>*> (Fe 0 73(1 N 

i 0.270 ) 97.6 Re 2.4 (DfiSM *^^ B 8 ** > • 88 ( T > * ^> R e 

*ftb#2. 4 (Jt*%) ^ b ^ 6. 9 ©«KH"ett, ttftttftftftB 

6. 9 C0£#> f&*>t> ( p eo.730 N 1 0.270 ) 93.1 Re 6.9®^° 

I^lBslil. 7 5 (T) ^$>S 0 
[0 18 0] 

&t=.m 1 2 {C«fcS £, Re $:APx.^VnN i 27 Fe 73 ©MJ5lP It 3 4 At Q • c 
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mT?*S. ReiSb^O (**%) <b^3. 9 («*%) ©*HT?tt, Jirfg 
Stptt-3e©«*T?ttlltWtCi»iDL, Re«flEb*«3. 9 («*%) 1* 
**>*> (Fe 0i730 Ni 0i270 ) 96 .iRe 3 /™ptt67. 2 *Q • c mT* 
3b£, Re«|btf3. 9 («*%) JfciSffiSSftafcStt***^ 
Rei*b#6. 9 (JC*%) "t^fct. (Fe 0 .730 N i 0.270 ) 

93 1 R e 6i9 ©^P »7 6/iQ ■ cmt'^. 
[0181] 

01 l&tfKl 2<Dffi%kfrb. Jt^P 0>*£V* (F e x N i y ) a Re b ^S 
#£V^#fC&, Fe®Nii:^t§«itx&0. 5 6 0-0. 5 8 0tfjfilC 
U S&KRe»Kb&*£<*fttf «fcV^fc#fc*»*. 
[0 18 2] 

(Fe x Ni y ) .Re^tfCDFeCNit^tifirtibxfcO. 5 
6 0 IC@S U ReiSb?:0 (Jt*%) »610. 1 <**%) ©«HTf*ft 

fcfc 5 O/tQ • cmi^K, 9 8 /* Q • c 

mjgrF-e&y, ifaMlBsm<i:ti. u (t) sun?&»;, 

Tfl. 5 5 (T) T»aE)«*«ttl!l«:#*^i:^'eS*. 

[0183] 

(Fe Ni ) Re h -£&tf»©F e ©N i IC^-TSfflffcJfcx&O. 73 
OK HSU Rei§Sb£0 fr*>6. 9 («%) ©«BBT?*ftS* 

J£®j5i;#*J>&< 3 4 • c m«fc »J*S<, 7 6 fiQ - cm£A 

TT?»»J, iWSlBsW<i:fel. 7 5 (T) fiUlT'&U, ft^l 
. 8 9 (T) T?fc*tt«ttK«:#*£fc#T?£S. 
[0 18 4] 

&tc (Fe x Ni y ) a Re b ^£#©F e©N i C#i**fflfftJfcx#*£V*# 
(x = 0. 7 3 0) ^ /JnSV^ (x = 0. 5 6 0) iCjfc^T, Re©Ii%b 

il|gI9©^mS:^t)i±T#^ei:. ( F e X N i y ) a Re b ^Fe0Nii: 
*r-r*«rtJtx<0|t^SV^ (Fe x Ni y ) a Re b ^M /MS V^tCjt* 
T, ReO*t*%b&i»iDS-frfci:SOtflfn«**JKB s ©<BT*#/h3 < 
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[0 18 5] 

EI 13 F e©N HZM^Z>m&&xZO. 5 6 OC@glReISbl:f 
ftS-frfc (Fe 0 560 Ni 0 44fl ) ,Re b ^&4*«itt«i:, F e ©N i C 
^-rSffififcjtxSrO. 7 3 0tC@SLReIIbl:fft3tfc ( Fe o.730 Ni O 
0 ™) a Re h ^feft6«itt»©*«*Hc«:iSty57T?*5. H 1 4 

[0 18 6] 

01 3© (□) K&Zt. ( pe 0.730 N i 0.270 ) a R e b^* 00 R e * S b 
3^0 («*%) 6. 9 J£ATT*fe£fc'b, ( Fe 0.730 Ni 0 

270 ) a Re b ^^^^-5^MIK©M™ffl^^®^* Hc ^ 2 6 4 ( 
A/m) JBlTKlfc*. ReUbR 4 (ft*%) «±6. 9 (**% 

) «TTf*«ft&, (Fe 0i730 Ni 0i270 ) ,Re b ^6ft4«ittifi«ft 
fflii$ft:£fa©«#Hcttl 8 4 (A/m) e(Ti:6^. £5>fC Rellb^ 

2. 4 («*%) J^±3. 9 gTt'^^?>, < F e 0.730 N 1 0.270 

) a R e ^ tittiO^Bii* ^1©«7JH c li 1 2 0 (A/m 

) JSTFlCfc*. 

[0 18 7] 

*fc, 013© (O) JCfc**: (Fe 0i560 Ni 0i440 ) a Re b ^©Rei 
ftbtfo («*%) iU*t<l0. l (IC4%) B*T-C»*<fc&. (Fe o.56 
0 Ni 0 440 ) a Re b ^&J6lS*«tttll©ifl:HI«#^««*Hctt, 1 

2 o (A/m) jgrncfc*. 

[0 18 8] 

*K, (Fe 0i730 Ni U70 ) 93il Re 6 . 9 ^^^«« (Fe 0<? 
50 Ni 0.250> 95.o Mo 5.0*** & **** ttBl ' RtfNi 27 Fe 7 gfr&ft5* 

^^©tflsfc'ft&if^fc. 

[0 18 9] 
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/INaCI) OH 
■*lf<Z>#8£^fe*fc 0 
[0 19 0] 

C*5] 





(Fe 0 . tj)Nio, jto)«j. i^ e i. i 


( Pe c , ?joNi(, i5 0 ) ii.oRes.i 


N i„F e„ 




0% 


2 0% 


0% 



[0191] 

i5©»f,, #5§0£tf)F e N i R e SflHKttJRWu &5fc^J£|g 

[0 19 2] 
[0 19 3] 

[0 19 4] 

#$8E<B«HBfliK-e (±> R e $ tis z\ t iz & *J iti&fritfm* L T -5 c 

<, Lfrfcflrfi&ftiKSfc$&KB s fegc£UTf&£S-&S;ii:<Z>T?£SF eN i Re 
[0 19 5] 

M U fro M M«?5?E« ic <5 ? T«^*i3c fe <SM t « & IC &g &c & Z> 



iEM (2 3°C) Tf, 2 4mm<0&mM%k*:mMLfc£is<D 
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[0 19 6] 

-CSS. AttttKtt. IfciiA^O/iQ • cmJ;»J^<9 8^0 • cmgTT 
*»J, »WBsi)U. 14 (T)a±T?l. 5 5 (T) e j;^J/J^$V^ 

[0 19 7] 

*»«©FeNiRe^*&iai5«8ttl!!lt »HcH20 ( 
A/m) ^TtCf^r t^t'tS. 
[0 19 8] 

*V*tt, *»ittt, W««**B B #1. 7 5 (T) «±T?1. 8 9 (T 

<t5r^T^S. AttttKltt, B s #l. 7 5 (T) a±t-i 

8 9 (T) <k*J/hS<, #OJttgffi#3 4 ^'cmi U*£< 7 6 Q • c 

[0 19 9] 

*»1©F eN i Re^&«sSllt«ttK^ IlH^^FCn? 
[0 2 0 0] 

-e^So 



3 9 
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[01] 
[02] 

m i (omm^m, 

[13] 
[04] 

0 3<7)«t®0, 

[05] 

[0 6] 

[07] 
[08] 
[09] 

jjfiffciStf (Fe x Ni y ) a Re b (fc£U x, y {iSi%it;t' x + y = 1 , a, 
bkm*%-ea + b= 1 0 Oli%T^$tl^tIttl©F e © iBj&it x & t>* R 

[010] 

m&i&tfi (Fe x Ni y ) a Re b (fc£U x, y &H*%JfcT' x + y = 1 , a, 
b IZMM% T'a + b=l 0 0ff% Z'B S 4l£ tlftl© F e ©jffi/fcifc x R 
e£>$flj&b (R*%) JfcJSJfip £tf>W#£ ail" 4^:7, 
[011] 

(F e x N i ) a Re b ^tf>flDFe CON i JC *f "T £ ,Hf&i£ x & 0. 5 6 0iC@ 
£U ReSHblO («*%) ^e>l0. 1 («*%) ©IBHTfSE-ffca-ttTJt 
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[Ell 2] 

(Fe x Ni y ) a R e b ^*0D F e ©N i }C^t§»x $: 0 . 7 3 0iC@j£ 
U Reilb^O («%) fr«o6. 9 («*%) <DfgB^tt2i*Tj«ffi 

FefflN HZtt^ZmmtxZO. 5 6 0£fctt0. 7 3 OCl^lReiSb 
(Fe x Ni y ) a R e h &ikfr 

11 X ^ W # 

1 0 8&C*gffi3&JH3& : ?- 

16 TSP=rT» (_t*5/-/l/KM) 

is, 30 mmu 

19, 32, 50 rm&mm 

2 0, 3 3 ^r-Y V ~7M 

21,34 ±mwmm 

22, 40, 46, 55 ±3PnyJS 
4 1 

4 7 s Jf 

4 8 ±S 
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mm*] 

[Hi] 



mm 




[02] 



18-4 




1 



mil#2 0 0 3 - 
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[0 5] 

05 




3 



m!E#2 0 0 3 - 
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4 
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[07] 




5 



ffifiE#2 0 0 3 - 



#2 0 0 2 



— 2 6 7 7 3 3 




[0 9] 



09 



E 



CO 

QQ 



2.1 
1.9 
1.7 
1.5 
1.3 
1.1 
0.9 
0.7 
0.5 

































— c 

A. 


dl 












V 














































° Re=0 
o l<Re<3 



* 3<Re<5 
o 5<Re<7 
+ Rc=10 LHS%] 



0.45 0.50 0.55 0.60 0.65 
Fe It x 



0.70 0.75 0.80 
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[010] 





120 




100 




80 


a 


60 








40 








20 




0 



[mil] 



0.45 0.50 



0.55 0.60 0.65 
Fe it x [«%] 



0.70 



BIO 



















+ 










a 


—a c 




0 














> 










r ~-— -o — — < 















o Re=0 

o l<Re<3 

» 3<Re<5 

• 5<Re<7 

+ Re=10 [*«*] 



0.75 0.80 



011 



Fe Jt 0.56 



a 




0.0 20 



40 6.0 8.0 
Re MS. [ff»%] 



0Q 



O Bs 
□ P 



7 
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[01 2] 



5i 



Fe it 0.73 




40 6.0 8.0 
Re mm [»g%] 



12 



to 
CO 



O Bs 

□ p 



[013] 



El 13 



S 

\ 

< 

i i 

o 

00 

X 

5 



10.0 
9.0 
8.0 
7.0 
6.0 
5.0 
40 
3.0 
20 
1.0 
0.0 




0.0 2.0 



40 6.0 8.0 

Re mm CS?*%] 



O Fe=56wt% 
□ Fe=73wt% 



120 



8 
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0 FeNiRem ******** iKJfcSlft, *tl«£T?»y, KMtt« 
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ffi m a 



$glJ#-S§- (0 0 0 0 1 0 0 9 8] 

1. lEl^B 1 9 9 0^ 8^270 
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